GENOMICS: WHY SHOULD WE CARE?



Orphan Black

“We can provide you with a healthy and

thriving newborn, but why stop there?¢ All of our
children are born stronger and healthier. At
BrightBorn Technologies we're making the world
a better place, one baby at a time.”
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Clinical Genetics Has a Big
Problem That's Affecting
People's Lives

Unreliable research can lead families to make health decisions they
might regret.
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Birth of Baby With Three Parents’ DNA Marks Success for Banned Technique



- Health Literacy



Genomic Literacy

S
1 Genomic health literacy
1 Genomic science literacy

71 Role of media in genomic literacy



Leading causes of death

Heart disease: 614,348
Cancer: 591,699

Chronic lower respiratory diseases: 147,101

Accidents (unintentional injuries): 136,053

Stroke (cerebrovascular diseases): 133,103
Alzheimer's disease: 93,541

Diabetes: 76,488

Influenza and pneumonia: 55,227

Nephritis, nephrotic syndrome, and nephrosis: 48,146
Intentional self-harm (suvicide): 42,773



Definitions

Genomic Health Literacy

The capacity to obtain, process, understand, and use
genomic information for health related decision making.

Genomic Science Literacy

The knowledge of basic genetics and genomics concepts
and processes needed to build conceptual
understanding, and the necessary mathematical
knowledge to support this comprehension.



Health Professional Literacy

Most have no formal training in genetics
Many lack basic genomic knowledge
Patients ill-informed, inflated expectations

Lack of time to keep up to date with the genetic
advances

Uncertainty of relevance and how to incorporate in
general practice

Need to improve medical education and beyond
initial training

http:/ /www.ncbi.nlm.nih.gov /pmc/articles/PMC2664958 /


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2664958/

Health Professional Literacy

Genetic Medicine & Primary Care

Why Incorporate Genetics into Your Practice?

>1,700

GENETIC TESTS
AVAILABLE
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GENOMICS

Genetics are the key to unlocking answers about many
diseases. Testing can be used for screening a
variety of diseases and gene mutations

Genetic testing is now available to the public
without the help of a primary care provider

They may guide

and counsel patients
through results from
genetic testing

They may be expected
to educate patients
about the basics or
relevance of genomics




Consumer Genomic Health Literacy
=

0 Lack biology basics

- Lack mathematical concepts

-1 Low health literacy




Genomic Science Literacy

K-12 education unable to keep up with scientific
advancements

Low emphasis on genomics

Some teachers have misconceptions about
genetics /genomics and little understanding

Teachers need updated skills and have little access to
genetic/genomic quality science curriculum

Encourage partnerships with scientists

Empower students entering the age of personal genomic
medicine



Media role in genomic literacy

Scientists lack training when communicating with
media and general public

Popular and mass media lack knowledge and often
relay incorrect information

Educators and researchers need to adapt and learn
to inform through newer media platforms such as
social media and podcasts



- Educational Resources



NLM GeneEd

Cell Biology
The study of the cell, including mitesis and
meiosis

DNA, Genes,
Chromosomes
The building blocks of inheritance

Heredity/Inheritance
Patterns

" The genstic transmission of traits

igenetics/Inheritance
d an the Environment
The genome’s dynamic response to the
- "‘ . environment

. Labs & '
Experiments

Teacher
Resources

\ 8
o

I| Careers in I e y
Genatics Highlights

3

Genetic P " DNA
Conditions B Forensics
Conditions caused by gene The application of genetic
variations or mutations testing for legal purposes
Evolution Top Issues In
Processes by which Genetics

organisms are changed over
time

Select genetic topics of
popular interest

Biostatistics
The use of mathematics to
investigate life science
related problems

Biotechnology

Biological techniques used to
enhance products

Cenebd hitps://geneed.nlm.nih.gov/


https://geneed.nlm.nih.gov/

NIH National Human Genome

Research Institute

GenomeTV

NIH National Human Genome Q / N
Research Institute wm OO OO Wil

Research at NHGRI Heaith Education Issues Newsroom

Careers

Research Funding

Education
Educational materials about genetics and genomics

Smithsonian NHGRI Genome
Exhibition

About The Human Genome Project Talking Glossary of Genetic Terms
| information on the history, progress and

impact of the HGP

Terms and definitions used in genetic
A genomics exhibition from the research with multimedia

Smithsonian and NHGRI

Genomic Careers National DNA Day
5§ Aunique day when everyone can leam
more about genomics and genetics

Genetic Education Resources for

Teachers
Information on careers in genomics and
genetics Teaching plans to present the science of

genetics and genomics

Online Genetic Education Resources Fact Sheets Online Education Kit

Alist of online resources for leaming about
genomics and genetics

Clearly written information on the institute.
genetic research and genetic concepts

Aweb-based resource outlining the major
history and developments of genomics

See Also N I H National Human Genome
y Research Institute
Education and Community Involvement Branc

GenomeTV

Highlights

Harry Potter and the Genetics of Wizarding

For NHGRI's National DNA Day inaugural speaker series, Eric P Spana, Ph.D. from Duke
University presented Harry Potter and the Genetics of Wizarding. The event took place on the
NIH campus in Building 35A (Porter Building). Room 640. It is now available on NHGRI's
YouTube channel, GenomeTV. Dr. Spana is an award-winning instructor in biology who helps
==l students place new information in context with ideas thev already find familiar. like Harry

Genome Advance of the Month Research Funding Research at NHGRI Health Education

Education Archive

Health

Issues

NHGRI contributes to launch of
International HapMap Project, 2002

Q
Espariol o o 0 ww:

Newsroom Careers About

Information about genetics and genomics, rare diseases, patient care and more

For Patients and the Public

Detailed information about genetic disorders. background en genetic
and gencmic science, pharmacogenomics, family health history tool
and online health resources

3 Ci i and Ce

a A a a » Family History

» Genetics & Genomics Science & Research

Health

» Genetic & Rare Diseases Information Center

GENETICS _,lr GENDMI{:S » Genomic Medicine and Health Care

» Online Health and Support Resources

E D M P E T E N Er lfl Er E N T E H » Specific Genetic Disorders

Highlights
NIH awards $55 million to build million-person precision medicine study

For Health Professionals

Genetics and genomics information related to patient management
education, NIH and NHGRI research and ethical, legal and social
issues

» Competency & Curricular

» Genetics 101

» Genomic Medicine and Health Care

» Inter-Society Coordinating Committee (ISCC)
» New Horizons and Research

» Patient Management

» Policy and Ethics Issues

See Also
GenomeTV

@+ S_l @ Bethesda, Md., Thurs., July 7, 2016 - The U.S. Food and Drug Administration (FDA) has
v anncunced two draft guidances to support President Obama's Precision Medicine Initiative.
A (-] a ﬁ The quidances will help provide oversight for tests based on next generation sequencing, a

- technology that examines a person's DNA to detect medically important differences in
_@ e ) 4 R genemic make-up that could increase the risk for disease.

Genomic Healthcare Branch
Fact Sheets
Genetic Education Resources for Teachers

All Abouit the Human Genome Proiect

http://g-2-c-2.0rg//


http://g-2-c-2.org/

NCBI| Bookshelf

Genes and Diseases

Organized by the parts of the body that
genetic disorders affect

Over 80 genetic disorder summaries
mages and interesting facts

°DF downloads of chapters

_inks to related research literature and

pertinent websites

http:/ /www.ncbi.nlm.nih.gov /books /NBK22183/


http://www.ncbi.nlm.nih.gov/books/NBK22183/

National Coalition for Health Professional

Education in Genetics (NCHPEG)
1
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http://www.nchpeg.org/
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Tips for communicating to patients

Listen, pay attention, respond
Use plain language

Use patient’s words

Slow down

Limit and repeat content
Show examples

Invited patient participating

Use teach back

http:/ /www.nationalacademies.org /hmd /Activities /
PublicHealth /HealthLiteracy /201 6-MAR-2.aspx


http://www.nationalacademies.org/hmd/Activities/PublicHealth/HealthLiteracy/2016-MAR-2.aspx

Tips for communicating to healthcare
professionals

Bring a family member or a friend

Write down or record the information
Speak your mind

Repeat the information as you understand it
Ask questions (who, what, where, why, how)

Ask for more information (website, printed handout,
a library)



My Family Health Portrait

U.S. Surgeon General
_

U.S. Department of Health & Human Services

About HHS Programs & Services Grants & Contracts Laws & Regulations

About the Family Health History

Initative The Surgeon General's Family Health History
Before You Start Your Family Health | n Itlatl\fe
History

To help focus attenticn en the impertance of family histery, the Surgecn General, in cooperation
with other agencies with the U.S. Department of Health and Human Services, has launched a
English Web Tool national public health campaign, called the Surgecn General's Family History Initiative, to
encourage all American families te leam meore about their family health history.

My Family Health Portrait Tool

Printable Versions

Source Code
About the Family Health Before You Start
History Initiative o _ _
Find tips to help you begin gathering
Leamn about the Surgeon General's Family information about your family's health
Health History Initiative history.

My Family Health History
Portrait Tool

Find cut abeut this web-based tocl to help
you organize and print your family history

http:/ /www.hhs.gov /programs/prevention-and-wellness /family-health-history /index.html


http://www.hhs.gov/programs/prevention-and-wellness/family-health-history/index.html

My Family Health Portrait

Search Genome.gov

N | H National Human Genome

Research Institute i () €@ O o

Research Funding Research at NHGRI Health Education Issues Newsroom Careers Abo

Home » Health » Genomic Medicine for Patients and the Public » Family History: My Family Health Portrait

Genomic Medicine for Patients and Family History
the Publi
% 7 . Find out how leaming your family's health history can help you discover your genetic

Community Engagement and ‘\15’10‘;' fromgm': Sur‘ Ieoﬁ Ge‘ner aj‘ heritage and risks, and guide you in making healthy environment and lifestyle choices.
Community Health Resources 9 Learn about how to obtain and create a family health history.

« My Family Health Portrait

« Family History: Resources and Tools [cdc.gov]

« Family Health History Tools [geneticalliance org]

« NIHSeniorHealth: Creating a Family Health History
[nihseniorhealth.gov]

Family History: My Family Health
Portrait

Genetic and Genomic Science and
Research

Genomic Medicine and Health Care
Specific Genetic Disorders

NHGRI My Family Health Portrait hitps:/ /www.genome.gov /27527 640 /family-history-
my-family-health-portrait/



https://www.genome.gov/27527640/family-history-my-family-health-portrait/

My Family Health History

[ Enter Personal Information x J

Your Personal Information

We start the family health history with you. Enter the required personal information and your health history information. At the bottom of the page (you may need to scroll), press the "Next’ button. You will then be asked to
tell the system which family members yvou would like to add to the health history.
* Indicates required information.

*Name: | |
*Gender: O Male © Female

Date of Birth: | |
mmJ/dd fyyyy

Were you born a twin?® No © Yes - Identical (Same) © Yes - Not Identical (Fraternal)
Were you adopted? [ Yes

Height | |Feet [ Jinches-OR-| | Centimeters

Weight

In the list below, select a Disease or Condition (if any) from the dropdown box. Then select the Age at Diagnosis and press the Add button. You may repeat this process as necessary.

Disease or Condition Age at Diagnosis Action
[Please Select a Disease vl Select Age at Diagnosis » m

Your Family Background Information

Check here if your parents are related to each other in any way other than marriage.”)
Multiple races and ethnicities may be selected.

Q 2 American Indian or Alaska Native [ Asian [ Black or African-American
ace:

[ Mative Hawaiian or Other Pacific Islander [ White
Ethnicity: 2 Hispanic or Latino ) Ashkenazi Jewish [ Not Hispanic or Latino

Why are we asking about Ashkenazi Jewish heritage?




Does It Run In the Family? toolkit
N

DOES IT RUN IN THE &vﬂ

A Guide to
Family Health History

Does it Run In the Family? toolkit
http:/ /www.geneticalliance.org /sites /default /files /
GuideToFHH /GuidetoFHH.pdf

-
’" ‘~
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http://www.geneticalliance.org/sites/default/files/GuideToFHH/GuidetoFHH.pdf

- Consumer Websites



MedlinePlus

S. National Library of Medicine

yMedlinePlus

Trusted Health Information for You

/

(<

Health Topics Drugs & Supplements Videos & Tools

Health Topics

Find information on health,
wellness, disorders and
conditions

Drugs & Supplements
Leam about prescription drugs,
overthe-counter medicines,
herbs, and supplements

Videos & Tools Today's Health News
Discover tutorials, health and
surgery videos, games, and

quizzes

1.2 Million U.S. College Students Boozing
on Average Day

IR

Fewer U.S. Kids Die from Abusive Head
Trauma: CDC

Madical Enoyclopadia Heakhy Living May Offset Genetic Breast

Articles and images for Cancer Risk
diseases, symptoms, tests,
treatments More health news

Medical Dictionary from Merriam-Webster Clinical Trials
Search ClinicalTrials.gov for drug and

treatment studies.

Easy-to-Read Materials Ovgantzations, and

Get email updates

Health Information in
Directories Multiple Languages EHRs

About MedlineP

Espafiol

Need information on
medications or
supplements?

Find them on our Drugs
and Supplements page.

Stay Connected
Sign up for MedlinePlus email updates @

MedlinePlus

NIH MedlinePlus
Magazine

Read the
latestissue

MedlinePlus Connect for

SubscibetoRSS @  Followus [ I3

[l

Section: Genetics/Birth
Defects

Health Topic pages:
Genetics

Genetic testing
Genetic counseling
Genetic disorders

Genes and gene
therapy

text word search



MedlinePlus

Health Topics Drugs & Supplements Videos & Tools

Home — Health Topics — Genetics/Birth Defects

Genetics/Birth Defects

Abnormalities see Birth Defects
Achondroplasia see Dwarfism
Adrenoleukodystrophy see Leukodystrophies

Genetics/Birth Defects e it e

Amniocentesis see Prenatal Testing

Anencephaly see Neural Tube Defects
Arnold-Chiari Malformation see Chiari Malformation
Ataxia see Friedreich's Ataxia

Ataxia Telangiectasia

Birth Defects

Blood Coagulation Disorders see Hemophilia

Brain Disorders, Inborn Genetic see Genetic Brain Disorders
Brain Malformations

Canavan Disease see Leukodystrophies

Cephalic Disorders see Brain Malformations

Cerebral Palsy

Charcot-Marie-Tooth Disease




""\ MedlinePlus

MedlinePlus

National Library of Medicine

| Search MediinePius

Trusted Health Information for You

AboutMedlinePlus Site Map FAQs ContactUs

[ DIJIgI'IDSIS and Tesis

Health Topics

Drugs & Supplements  Videos & Tools

Eszpaiiol

Home — Health Topics — Genetic Disorders.

Genetic Disorders

Onthis page

Basics Leam More See, Play and Leam
= Summary = Living VWith = Nolinks available
= StartHere = Related Issues

= Disgnosis and Tests = Spedifics

- Treatments and Therapies = Genetics

Research Resoures For*fou

= Statisics and Research = Referense Desk = Chikiren

= Clinical Trials = Find an Expert = Teenagers

= Joumal Articies = Women

= PatientHandouts

Summary

Genes are the building blocks of heredity. They are passed from parent to child. They held DNA, the
instructions for making proteins. Proteins do most of the work in cells. They move melecules from cne
place to another, build structures, break down toxins, and do many cther maintenance jobs.

Sometimes there is & mutation, a change in a gene or genes. The mutation changes the gene’s
instructions for making & protein, so the protein does not work propery or is missing entirely. This can
cause a medical condition called a genetic disorder.

You can inherit a gene mutation from one or both parents. A mutation can alsc happen during your
lifetime.

There are three types of genetic disorders:

DERO0R

‘Get Genetic Disorders updates by
email @

| Enter email address m
MEDICAL ENCYCLOPEDIA

Alstrim syndrome

Basal cell nevus syndrome
Beriber

Cystinuna

Genetics

[Ep——

+ How Are Genetic Conditions Diagnosed? [} (Netonal Library of Medicing)

MedlinePlus: Newbom Screening [ (National Library of Medicine)
Awailable in Spanish

« Progeria Research Foundation Diagnostic Testing Program {Frogeria Research Foundaton, Inc)
Treatments and Therapies

- How Are Genetic Conditions Treated or Managed? {Natonal Library of Medicine}
Living With

« Physical Therapy and Occupational Therapy in Progeria (Progeria Research Foundation, Inc.) - PDF
Related Issues

+ Leaming about an Undiagosed Condition in an Adult [} (National Human Genome Ressarch Insfiuis)

Specifics
+ Bloom's Syndrome (Chicsgo Canerfor Jewish Genetic Disorders)

» Chromosomal Conditions (Mareh of Dimes Birth Defests Foundation)
Awailable in Spanish

- Cryopyrin. Y

{American College of Rheumaiology)

(CAPS) - Juvenile

Genetics Home Reference [ (Naional Library of Medicine)

Leaming about Peland Anomaly [ (National Human Genome Research Instiuie)

Leaming about Progeria [ (Natonal Human Genome Research Instiute}

MNoonan Syndrome {Mayo Foundation for Medical Edueation and Resesarch)

Progenia 101/FAQ {Progeria Ressarch Foundaton, Ine)

Specific Genetic Disorders [I) (Nafonal Human Genome Research Insfituie}

Triple X Syndrome (Mayo Foundation for Medical Education and Research)

Wiliams Syndrome [} (Mational Institste of Neurological Disarders and Stroke)

Genetics

« Genetics Home Reference: Genetic Conditions [ (Natonal Lisrary of Medicine)

Statistics and Research

Cystic Fibrosis

Down Syndrome
Dwarfism

Fragile X Syndrome
Genetic Brain Disorders
Genetic Counseling
Genetic Testing
Hemochromatosis
Leukodystrophies
Osteogenesis Imperfecta
Prader-Wili Syndrome
Rare Diseases

Sickle Cell Anemia

National Institutes of Health

The primary NIH organization for
research on Genetic Disorders is the
Mational Institute of Child Health
-and Human Development

NIH MedlinePlus Magazine

Medical Mysteries: "Thankful They
Found a Cause™

Medical Mysteries: "We Feel Deep
Compassion for Patients...™

Medical Mysteries: MIH Clinical
Center. There's No Other Hospital
Like It

Medical Mysteries: NIH
Undiagnosed Diseases Program

Promise and Payoff of Rare
Diseases Researnch




MedlinePlus

Trusted Health Information for You

y&n MedlinePlus oo -

About MedlinePlus  Site Map FAQs ContactlUs

Health Topics Drugs & Supplements Videos & Tools Espafiol

Home — Search Results Search Help

Refine by Type Results 1 - 10 of 945 for genomics

All Results (045)

1. Frequently Asked Questions about Genetic and Genomic Science
|+ | Health Topics (3) (National Human Genome Research Institute)

... this page Frequently Asked Questions About Genetic and Genemic Science What

are genetics and genomics? Why are .. genomic technologies? Additional

|- | Drugs and Supplements (10) Resources What are genetics and genomics? Genetics is a term that refers to the ..
hitps://www.genome.gov/19016904 - External Health Links

|- | External Health Links (873)

|.= | Medical Encyclopedia (11)

2. Genomics and Health Impact Update (Centers for Disease Control and
Prevention)

|+ News (4) ... Knowledge Base. What's New in the Public Health Genomics Knowledge Base New

Implementation Tools Alzheimer's Disease Cardiomyopathy HIV/AIDS About the

Genomics & Health Impact Update The Office of Public Health __.

| Videos and Tutorials

|+ | MedlinePlus Magazine (23

|- | Other Resources (21) www.cdc.gov/genomics/update/current.him - External Health Links
(1) Multiple Languages 3. Brief Guide to Genomics: DNA, Genes and Genomes B (National Human

Genome Research Institute)

... Breve guia de gendmica A Brief Guide to Genomics DNA, Genes and Genomes
Deoxyribonucleic acid (DNA) is ... genetic basis for health and disease. Implications of
Genomics for Medical Science Virtually every human ailment has ...
hitps://www.genome.gov/18016863 - External Health Links

4 Genomic Testing (Centers for Disease Control and Prevention)



Genetics Home Reference
—

1 Health conditions

=i iv]+l

= Genetics
g Your Guide to Understanding
N
) Home Genetic Conditions l X n
- Reference I:l e n e S
Health Conditions Genes Chromosomes & mtDNA Resources Help Me Understand Genetics

1 Chromosomes and

= DNA

1 Resources

multiple myeloma

Genetics Home Reference provides consumer-friendly information
about the effects of genetic variation on human health.

@ Health Conditions

More than 1,100 health
conditions, diseases, and
syndromes

SYNGAP1-related intellectual disability

Past 12 Months D GeneTiC hqndbOOk

Updated

Hutchinson-Gilford progeria syndrome
o =g otospondylomegaepiphyseal dysplasia

https: / /ghr.nim.nih.gov/


https://ghr.nlm.nih.gov/

Genetics Home Reference
N

13
c.i':\“)j Health Conditions Genes Chromosomes & miDMNA Resources Help Me Understand Genetics

@ Health Cond|t|0ns EZT‘T;::;:I: about Health

What does it mean if a disorder seems

Explore the signs and symptoms, frequency, genetic cause, and 1 un in my family?
inheritance pattern of various conditions, diseases, and What are the different waye i which o
S)I’ﬂd romes. genetic condition can be inherited?
What are complex or multifactorial
Browse by Category disorders?
All Health Categories v H What does it mean to have a genetic
predisposition to a disease?
Browse by First Letter
0-9 A B C D E F 6 H I J K L M N 0o P

A-alphalipoprotein Neuropathy, see Tangier disease

AT, see gtaxia-telangiectasia

AAA, see triple 4 syndrome

AAA syndrome, see triple A syndrome

AADC deficiency, see aromatic l-amino acid decarboxylase deficiency
Aarskog syndrome, see Aarskog-Scott syndrome

Aarskog-Scott syndrome

AAS, see Asrskog-Scott syndrome

AASA dehydrogenase deficiency, see pyridoxine-dependent epilepsy
Aase syndrome, see Diamond-Blackfan anemia

Aasze-Smith syndrome I, see Diamond-Blackfan anemia

AAT, see alpha-1 antitrypsin deficiency



Genetics Home Reference
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Genetics Home Reference
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(T Health Conditions Genes Chromosomes & miDNA Resources Help Me Understand Genetics
L

> Resources

Each of the following categories provides links to useful genetics resources on the web.

Open All Close Al

» Support and Advocacy

» Financial Assistance

» General Genetics

» Genetic Testing

» Classroom Resources

» Clinical/Professional Resources

» Genetics Research

» Bioinformatics Databases

» Genetics News



Genetics Home Reference
—

l:\‘j Health Conditions Genes Chromosomes & mtDNA Resources Help Me Understand Genetics
wa

=

Help Me Understand Genetics

Help Me Understand Genetics provides an introduction to fundamental topics related to human
genetics, including illustrations and basic explanations of genetics concepts.

|5 Download Book (EME) Open All Close Al

» Cells and DNA

» Mutations and Health

» How Genes Work

» Gene Families

» Inheriting Genetic Conditions

» Genetics and Human Traits

» Genetic Consultation

» Genetic Testing
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Search Results

‘ genomic medicine

All(30)

Viewing: All

What is precision medicins?

The Centers for Diseasse Control and Prevention covers pracision medicing in its Gamomics and Health

WWhat is the difference between orecision medicine 2nd cersonzlized medicins? What about

There is 2 lot of averlap between the terms “pracision medicing” and "personalized madicine

What was the Human Genome Project and why has it been important?

GeneEd from the National Library of Medicine and the National Hurnan Genome Research Institute

What were some of the ethical, legal. and social implcations addressed by the Human Gerome Project?

of the Human Genome Project. The mission of the ELSI program was to identify and address issues

What is & genome?
A genome is an organism's complate set of DNA, including all of its genes. Each genome contains all



NIH National Human Genome

Research Institute
-—

N I H National Human Genome Search Genome.gov Q

| | " m
Research Institute Espaiiol @ o o o
Research Funding Research at NHGRI Health Education Issues Newsroom Careers About

Health

Information about genetics and genomics, rare diseases, patient care and more

For Patients and the Public For Health Professionals

Detailed information about genetic disorders, background on genetic
and genomic science, pharmacogencmics, family health history tool

Genetics and genomics information related to patient management,
education, NIH and NHGR research and ethical. legal and social

and enline health rescurces issues
» Community Engagement and Community Health + Competency & Curricular Resources
» Family History » Genetics 101
¥ Genetics & Genomics Science & Research + Genomic Medicine and Health Care
» Genetic & Rare Diseases Information Center + Inter-Society Coordinating Committee (1SCC)
» Genomic Medicine and Health Care » New Horizons and Research
» Online Health and Support Resources » Patient Management
» Specific Genetic Disorders + Policy and Ethics Issues
Highlights See Also
NIH awards $55 million to build million-person precision medicine study GenomeTV

3‘ E l 9 Bethesda, Md., Thurs., July 7. 2016 - The U.S. Food and Drug Administration (FDA) has ~ Genomic Healthcare Branch
L announced two draft guidances to support President Obama's Precision Medicine Initiative. Fact Sheets

‘ 2 . ’ The guidances will help provide oversight for tests based on next generaticn sequencing, a
technology that examines a person's DNA to detect medically important differences in Genetic Education Resources for Teachers
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Genomic Testing- Athletic Ability

1 Over 36 companies
marketing genetic tests

-1 Endurance and power
-1 Poor quality control

11 Targeted to coaches
and parents

7 Individuals also
wanting to focus
training

Achieve
your full potential.

Increase
your athletic performance.

Harness
your natural ability through
personalized genomics.
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E.XPR&ESS

www.GenomicExpress.com




Genomic Testing- Consensus Statement
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ABSTRACT

The general consensus among sport and exercise
genetics researchers is that genetic tests have no role to
play in talent identification or the individualised
prescription of training to maximise performance.
Despite the lack of evidence, recent years have
witnessed the rise of an emerging market of direct-to-
consumer marketing (DTC) tests that claim to be able to
identify children’s athletic talents. Targeted consumers
include mainly coaches and parents. There is concern
among the scientific community that the current level of
knowledge is being misrepresented for commercial
purposes. There remains a lack of universally accepted
guidelines and legislation for DTC testing in relation to
all forms of genetic testing and not just for talent
identification. There is concern over the lack of clarity of
information over which specific genes or variants are
being tested and the almost universal lack of appropriate
genetic counselling for the interpretation of the genetic
data to consumers. Furthermore independent studies
have identified issues relating to quality control by DTC
laboratories with different results being reported from

of the evidence in relation to genetic testing and
the limitations of current knowledge. This article
reviews the issues around the currently available
evidence behind the genetic testing, comments on
the ethical considerations and makes recommenda-
tions about such tests.

STATEMENT ON BACKGROUND TO THE
CONSENSUS PROCESS

A group of world experts in the field of genomics,
exercise, sport performance, disease, injury and
antidoping  gathered with the International
Federation of Sports Medicine (FIMS) Scientific
Commission for a symposium to discuss the current
state of knowledge and to share ideas. One key
concern was the misuse of research evidence and
the misinformation about genetic testing, particu-
larly when marketed directly to the public, coaches
or parents. This is known as DTC testing for the
purpose of talent identification and to assess poten-
tial for future sports performance. There have been



Concerns

Privacy
Legality
Who has access?
How useful now?

What all is being done now and in the future with the
information?

Unexpected surprises?

Test results can vary among companies
Validity of tests

No counseling provided

Who can get the testing?



Benefits

Learn more about own health
More effective medical treatments
Learn more about ethnicity and family history

Bring awareness to family health issues for future
generations

Motivation to work on health habits
Encourages patient engagement
Contributing to advancement of healthcare and science

Moral obligation
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Genetics Home Reference

Your Guide to Understanding

. Genetics
1/

{ Home Genetic Conditions Search
- Reference
Health Conditions Genes Chromosomes & mtDNA Resources Help Me Understand Genetics
Home Help Me Understand Genetics Genetic Testing What is direct-to-consumer genetic testing?

What Is direct-to-consumer genetic testing?

Traditionally, genetic tests have been available only through healthcare providers such as physicians,
nurse practitioners, and genetic counselors. Healthcare providers order the appropriate test from a
laboratory, collect and send the samples, and interpret the test results. Direct-to-consumer genetic to-consumer genetic testing:
testing rafers to genetic tests that are marketed directly to consumers via television, print
advertisements, or the Internet. This form of testing, which is also known as at-home genetic testing,
provides access to a person’s genstic information without necessarily involving & doctor or insurance
comparniy in the process.

For more information about direct-

The American Collegs of Medics
Genetics, which is 2 national aszociztion
of doctors specializing in genetics, has
2 consumer chooses to purchase a genetic test directly, the 1est kit is mailed to the consumer izzuad a statement on direct-to-

instead of being ordered through a doctor's office. The test typically involves collecting a DMA sample consumer genetic testing ({04

at home, often by swabbing the inside of the cheek, and mailing the sample back to the labaratary. In
S0Me Cases, the Person mUst visit a health clinic to have blood drawn. Consumers are notified of their
results by mail or aver the telephaneg, or the results are posted onling. In some cases, a genetic
counselor or other healthcare provider is available to explain the results and answer guestions. The

price for this Type of 2-homs genetic testing ranges from several hundred dollars to mors than a
theneand dnllars

The American Society of Human
Genetics, a professional membership
organization for specialists in genstics,
has also issued a statement on direct-to-
consumer genetic testing in the United
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Genetic Testing

On this page
Basics Leam Mare See, Play and Leam
» Summary » Related Issues = Nolinks available
- StrtHere - Specifics
= LatstNeus
Research Resources Forou
»  Statisics and Research « Referance Desk = PatientHandouts
= Clinical Trials = Find an Expert
= Journal Articles
Summary

Genetic tests are tests on blood and other tissue to find genetic disorders. Over 2000 tests ars
available. Doctors use genetic tests for several reasons. These include

« Finding genetic diseases in unbom babies

Finding out if people camy a gene for a disease and might pass it on to their children
Screening embryos for disease

Testing for genetic diseases in adults before they cause symptoms

Making & diagnosis in a person who has disease symptoms

Figuring out the type or dose of a medicine that is best for a certain person

People have many different reasons for being tested or net being tested. For some, it is important to
know whether a disease can be prevented or treated if a test is positive. In some cases, there is no
treatment. But test results might help a person make life decisions, such &s family planning or

ge. A genetic can provide information about the pros and cons of testing.

RHILL Rlbimmnt L "emmrn Donn e Trnbbe

Get Genetic Testing updates by
email @

MEDICAL ENCYCLOPEDIA

BRCA1 and BRCAZ gene testing

Buccal smear

Genetic testing and your cancer sk

Related Health Topics

Birth Mafarte

FEDERAL TRADE COMMISSION

CONSUMER INFORMATION

MONEY 8
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Direct-to-Consumer

CREDIT
Genetic Tests
HOMES &
MORTGAGES Could a simple medical test tell you if you are likely to get a Related Items

particular disease? Could it evaluate your health risks and

even suggest a specific treatment? Could you take this test

in the privacy of your home, without a doctor's prescription or

guidance? ‘

Anatomy of a Cancer
Treatment Scam
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~

Some companies say genetic testing can de all this and
more. They claim that direct-to-consumer (DTC) genetic
testing can screen for diseases and provide a basis for
choesing a particular diet, dietary supplement, lifestyle
change, or medication. These companies primarily sell their

Healthy Living

‘Weight Loss & Fitness

JOBS & tests online and through multi-level marketing networks. « Dietary Supplements
FEGEREE ST Tz Feter i Trrres (8| careym o s I
facts about the DTC marketing of genetic tests. SRCancerrearment Scams
PRIVACY,
IDENTITY &
ALINEEEL LT Genes and Genetic Tests
Interpreting the Results
BLOG Company Claims
If You're Considering a DTC Genetic Test
VIDEO & For More Information
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Societal Concerns

Who should have access to personal genetic information, and
how will it be used?

Who owns and controls genetic information?

How does personal genetic information affect an individual
° ' L o o o
and society's perceptions of that individual?

What are the larger societal issues raised by new reproductive
technologies?

How will genetic tests be evaluated and regulated for
accuracy, reliability and utility?

How do we prepare healthcare professionals and the public?
What is considered acceptable diversity?

Where is the line between medical treatment and
enhancement?

Should testing be performed when no treatment is available?



GENETIC INFORMATION
NONDISCRIMINATION ACT About | Contact

Genetic NA & GINA & What is GINA?
Information Employment The Genetic Information
] Mondiscrimination Act of 2008
What is genetic What are GINA's What are GINA's (GINA) is a federal law that
information and why health insurance employment protects individuals from genetic
is it important? protections? protections? discrimination in health

insurance and employment.
Genetic discrimination is the
misuse of genetic information.
This resource provides an
introduction to GINA and its
protections in health insurance
and employment. tincludes

= Have questions, comments or suggestions? Send us a note. ANSWers t0 COMMOon questions
5 Click here for a printer friendly version. and examples o help you leam.
[= For healthcare provider resources click hera. Choose from one of the boxes to
S Click here for the GINA & You Information Sheet the left to begin!

Permission is granted under the copyright for educational, non-commercial use of these materials. Other uses require permission of the copyright holders.
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http://ginahelp.org/
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Choosing Wisely
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Making Smart Decisions About Genetic Testing (ACMG)

Filter by Campaign series

| Any Campaign series... v
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Article Type: Advice e g — Any Affiliation... v
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Language: Plain English, Spanish BNt O et Filter by Medical category
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Format: HTML, PDF
Most recent update: 10/07/2015

Filter by Article type

Any Article type
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Filter by Available Format ‘)A( MG
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Any Available Fomat American College of Medical
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Filter by Available Languagd Genetics and Genomics
: 2 i : i : i : : - Tramslating Genes inta Health®
Sometimes a genetic test is not the best way to find an inherited condition or disease risk. Any Available Language...

A routine blooed test or procedure might be just as good. And it might be less costly and

Reset ACMG NEWS
For Immediate Release

more easily available.

Files to download
Plain English: Making Smart Decisions About Genetie Testing (ACMG) — Contact: I(a_thy Bea_l. MBA
Spanish: Cémo tomar decisiones inteligentes sobre las prl._lebas genéticas ggﬁg;éf;;g,ellg:::gacmgnet
See webpage version
Webpage file: Making Smart Decisions About Genetic Testing — ACMG Provides Recommendations on Genetic Testing Through
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Wimbmamn Flme CAman tammar dacicianar intalimantar cabes lae meiakas candticae

Goal is to encourage clinician and patient conversations about appropriate genetic testing

Bethesda, MD -- July 10, 2015- The American College of Medical Genetics and Genomics (ACMG)
has released a list of five things patients and providers should discuss regarding specific genetic
tests as part of Choosing Wisely, an initiative of the ABIM Foundation. The just-released list
AC M G identifies five evidence-based recommendations that can support conversations between
e patients and clinicians regarding genetic testing. To date, more than 100 national and state

. medical specialty societies, regional health collaboratives and consumer partners have joined
https:/ /www.acmg.net /docs /ACMG_Choosing th Chooing Wisely <ampaign aboutaproprite care
The list provided by ACMG provides evidence-based recommendations to help all clinicians and

Wise I y_Fi N G I . p d f patients to have conversations about making wise choices related to genetic testing. The lists

were developed over the past year with careful consideration of the latest evidence, expert
anininng and recearch
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Issues in Genetics
Policy, legal and ethical issues in genetic research

Coverage and Reimbursement of Human Subjects Research

Genetic Tests
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Human subject participation for
Information about insurance coverage for
genetic testing

research

Regulation of Genetic Tests Privacy in Genomics

How best to ensure that genomic
information remains private

How the federal government regulates
genetic tests.

Intellectual Property and Genomics

Can a gene be patented? A fellowship for genetics professionals

interested in public policy

Highlights
FDA requests comments on draft guidance for Precision Medicine Initiative

support President Obama's Precision Medicine Initiative. The guidances will help provide
oversight for tests based on next generation sequencing.

biomedical, clinical and social-behavioral

Genetics and Public Policy Fellowship

Genetic Discrimination

\ How Americans are protected from
discrimination based on their genetics

Informed Consent

The rights of participants when consenting
to research projects

Genome Statute and Legislation
Database

7 A database of state statutes and bills from
2007-2016 U.S. state legislative sessions

See Also

Policy and Program Analysis Branch
Staff Contact Information

Ethical, Legal and Social Implications Research Program
NHGRI's Extramural Research Program
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Policy Statement

Ethical and Policy Issues in Genetic Testing and Screening of Children
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Abstract

The genetic testing and genetic screening of children are commonplace. Decisions about
whether to offer genetic testing and screening should be driven by the best interest of the
child. The growing literature on the psychosocial and clinical effects of such testing and
screening can help inform best practices. This policy statement represents
recommendations developed collaboratively by the American Academy of Pediatrics and
the American College of Medical Genetics and Genomics with respect to many of the

scenarios in which genetic testing and screening can occur.

R
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Technical report: ethical and policy issues in genetic testing
and screening of children

Laine Friedman Ross, MD, PhD'2, Howard M. Saal, MD?, Karen L. David, MD, M5¢ and
Rebecca R. Anderson, JD, MS%; and the American Academy of Pediatrics;
American College of Medical Genetics and Genomics

The genetic testing and genetic screening of children are
Decisions about whether to offer genetic testing and screen-

ing should be driven by the best interest of the child. The growing
literature on the psychosocial and clinical effects of such testing and
«can help inform best practices. This technical report pro-

vides ethical justification and empirical data in support of the pro-

INTRODUCTION
Two major events occurred in the 1950s that forever changed
the influence of genetics in medicine: Watson and Crick!
described the double-helix model of DNA structure in 1953,
and in 1956 Tjio and Levan® established that the typical human
carries 46 chromosomes. The goal of mapping and sequencing
the human genome began in 1990, and a working draft was
presented in 2000, with a more complete edition published in
20032 Knowledge of genetics and genomics continues to grow
rapidly, as does consumer interest in genetic testing. As a result,
statements about genetic testing and screening of children in
the United States written in the past two decades need to be
updated to consider the ethical issues that arise with the new
technologies and expanded uses of genetic testing and screen-

posed palicy dati ding such practices in a myriad
of settings.
Genet Med advance online publication 21 February 2013

Key Words: carrier id. disel genetic
genetic testing; newborn screening: predictive testing

hematologic, and endocrine abnormalities for which early
treatment may prevent or reduce morbidity or mortality. Most
of the genetic conditions included in the state screening panels
are autosomal recessive disorders, and some assays identify het-
erozygote carriers (e.g., hemoglobinopathies). Future screening
may expand to X-linked conditions (e.g., Duchenne muscular
dystrophy) and 1 d conditions. In addition,
universal newborn hearing screening allows for early identifi-
cation of both acquired and hereditary hearing loss.

Outside of newborn screening, pediatric genetic testing is
much less common. Diagnostic genetic testing may be per-
formed on a child with physical, developmental, or behav-
ioral features consistent with a potential genetic syndrome
or for pharmacosenetic drue selection and dosine decisions.
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- Precision Medicine

“ ..a bold new research effort to revolutionize

how we improve health and treat disease.”

CMIannouncement hitps://www.whitehouse.gov/precision-medicine


https://www.whitehouse.gov/precision-medicine

Precision Medicine Initiative
—

Mission statement:

To enable a new era of medicine through research, technology, and policies that
empower patients, researchers, and providers to work together toward
development of individualized care.

BRIEFING ROOM ISSUES THE ADMINISTRATION PARTICIPATE 1600 PENN

THE PRECISION MEDICINE INITIATIVE

PRECISION MEDICINE INITATIVE PRINCIPLES STORIES

https:/ /www.whitehouse.gov /precision-medicine
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Precision Medicine is...

Precision medicine is an emerging approach for
disease treatment and prevention that takes into
account individual variability in genes, environment,
and lifestyle for each person.

Instead of what treatment is right for this disease it
is what treatment is right for this patient.



Precision Medicine Initiative

Near Term goals:

Clinical trials focusing on pediatric cancers and drug therapies for adults
Use of combination therapies

Overcoming drug resistance

Long Term Goals:

Create research cohort of 1 million volunteers

New model of medicine
engage participants
responsible data sharing
privacy protection

Advance pharmacogenomics

Identify new targets for treatment and prevention
Test if mobile devices encourages healthy behaviors
Lay scientific foundation for many diseases

http:/ /syndication.nih.gov/multimedia /pmi/infographics /pmi-infographic.pdf
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Precision Medicine Cohort Program

1 Two ways to participate

1. Through the cohort webs

2. With participating healt
care provider organizat

:.
()

ion

PRECISION MEDICINE INITIATIVE®
COHORT PROGRAM

g WHAT IS IT?

Precision medicine is 8 grourdlaaking approach 1o dsease
provention anx ment b d on pecple's indwvidual dfferences
i envircament, geres and Ifastyle

Tha Precitio witialive® Cohort Program willlay the
foundation for using this ap hin clinical practice.

WHAT ARE THE GOALS?

Engage & group of 1 millien or more U.S, research
participants who wil share bi
and

Picneer a now modol of research th
rescarch participants, responsible data sharing and
privacy protection.

ahort data wil
5/ selentific foundation 10 ¢ on madcing
¥6 10 treat and provent disease

right dese

The time is right b

ve a graater understanding  Paopie are more engagsd i
N genes hoah!




NIH and Precision Medicine Initiative

PRECISION MEDICINE INITIATIVE COHORT PROGRAM

Precision Medicine Initiative

Scale and Scope
Participation

Program Components
Funding

FAQ

Advisory Groups
Events
Announcements

PMI in the News

Multimedia

PRECISION MEDICINE INITIATIVE®
COHORT PROGRAM

Precision medicine is a groundbeaak

S.iR @
ATDSE .
aesp’

NIH awards $55 million to build million-
person precision medicine study

|

Learn about the key components of the

PMI Cohort Program

About the Precision Medicine Initiative Cohort
Program

Far too many diseases do not have a proven means of prevention or effective treatments.
We must gain better insights into the biological, environmental, and behavioral influences
on these diseases to make a difference for the millions of Americans who suffer from
them. Precision medicine is an emerging approach for disease treatment and prevention
that takes into account individual variability in genes, environment, and lifestyle for each
person. While some advances in precision medicine have been made, the practice is not
currently in use for most diseases.

Email Updates

Sign up to receive email updates
about the Precision Medicine
Initiative.

Sign up for updates

Related Links

PMI Working Group Final Report

NEJM Perspective: A New Initiative
on Precision Medicineg’

White House Precision Medicine
Web Page

White House Fact Sheet: President
Obama's Precision Medicine
Initiative &

Precision Medicine Initiative and
Cancer Research

Precision Medicine Initiative
YouTube Channel

:/ /www.nih.gov /precision-medicine-initiative-cohort-program
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WEEKLY UPDATE KNOWLEDGE BASE I About this Blog n u
Archives + .. .. . . . .
Precision Medicine and Population Health: Dealing With the Elephant in the Room
Authors +

In this week’s Journal of American Medical Association, we published a point-counterpoint commentary on the impact of

Office of Public Health
Genomics

precision medicine on population health. Announcement of the news of the US precision medicine initiative has been met with

arange of responses from enthusiasm to skepticism about potential benefits, limitations and return on investment. In

considering the Read More >

out thi

Posted on August 17, 2016 by Muin J. Khoury, Director, Office of Public Health Genomics, Centers for Disease Control and Prevention, Atlanta, Geargia, and Sandro Galea, Dean,

Policies School of Public Health, Boston University, Boston, Massachusetts
. 1 Comment
http:/ /blogs.cdc.gov/genomics/ _ Conprirsomeice
ﬁ Get Email Updates Tags population health

To receive email updates

about this page, enter your

email address Five Misconceptions About the Role of Genomics in Public Health
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PNR Rendezvous
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Adventures in Precision
Medicine: A Major Public
Research Initiative and it
Implications for Healthcare

Consumers and Institutions
September 21, 2016

Presenter: Malia Fullerton,
Associate Professor of Bioethics and
Humanities at the University of
Washington School of Medicine



Library role

“Preparing the public to make educated personal
and family health decisions in a time of rapidly
evolving genetic and genomic knowledge will
require new partnerships between the education
system, health care systems, the government,
community advocacy organizations, consumers and
the media.”



Show What You Know!

The 1000 Genomes Project was undertaken in order to increase the
of the genomes represented in public databases.

What term refers to strategies for determining what treatment is right for
an INDIVIDUAL rather than what treatment is recommended for a DISEASE?

Clinicians are not concerned about all genetic variants — only those that are

True or False? GINA (Genetic Information Nondiscrimination Act) protects
you from life insurance discrimination.

True or False? A genetic variant may originally be classified as “likely
pathogenic” and later classified as “likely benign.”

What resource would you recommend to consumers who wanted to learn
more about a genetic condition?

What is a good starting place for finding genetic information for clinicians?



Questions?

Diana Louden, MLib
Biomedical & Translational

Sciences Librarian
UW Health Sciences Library
DKNL@uw.edu

Carolyn Martin, MLS, AHIP
Consumer Health Coordinator
NN /LM PNR
martinc4@uw.edu
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